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paper on the development of the frog, in which he denies 
altogether the interpretations which Roux puts on his 
observations ; he maintains that all which happens when 
one of the first two blastomeres of a frog is injured, is 
that the wounded side is delayed in its development. If 
the two segments are nearly separated from each other, 
each pursues its development as if it were a complete 
ovum. Roux’s answers to these statements are two-fold : 
first he affirms that Hertwig, through not exercising con¬ 
tinuous observation, missed the semigastrula stage, and 
only saw the embryo after the “ post-generation ” or 
‘'reanimation ” of the wounded half had set in ; and with 
respect to Driesch’s work on echinoderm eggs, he suggests 
that by separating the segments or subjecting the egg 
to pressure, the normal machinery for bringing about 
the development is upset, and a special regenerative 
machinery, the reserve “ idioplasson,” brought into play ; 
this occurs at a later period in the frog, but from the very 
beginning in the echinoderm. 

It seems to us that with regard to the first point, Roux 
still holds the field ; although we await with interest 
further observations on this subject from such a distin¬ 
guished zoologist as Hertwig. It is a priori clear that 
in the ordinary course of affairs one blastomere gives rise 
to half the embryo ; and as there are a large number of 
gradations conceivable between completely killing one 
blastomere, and only slightly checking its growth, there 
must be some point at which it is determined whether the 
remaining blastomere shall develop as a whole egg or in 
its normal manner. We cannot avoid the suspicion that 
Roux’s semigastrulae are conditioned by the contact of an 
actively developing half, with a stunned but not killed 
blastomere, whose influence is sufficient to prevent the 
other half acting as a whole egg. On the other hand, 
Roux’s reply to Driesch seems to us extremely feeble. 
To assume that by slightly altering the conditions of a 
developing egg an entirely new machinery is brought 
into play, is not only an altogether unproved gratuitous 
hypothesis, but it is an attempt to discount any evidence 
which may be gathered from physiological experiments 
on eggs which behave differently to those of the frog. 
When the hypothesis of “ mosaic development ” or “ self¬ 
differentiation ” requires bolstering up in this fashion, it 
must Ire in a bad way. 

The second volume contains a considerable number of 
papers, comprising the whole of Roux’s work on the 
frog’s egg. Besides the important and fundamental 
points we have mentioned, we find Roux’s contribution to 
the vexed but still unsettled question of the nature of 
gastrulation, also some extremely interesting observations 
on the effect of alternating electric currents on the 
unsegmented and segmented egg. As the conclusion of 
the whole matter, Roux takes up a position decidedly 
opposed to the theory of epigenesis ; he is in the main 
an evolutionist, though he admits that for the complete 
development of the organs from their embryonic 
rudiments the functional stimuli are necessary. Driesch 
has also proclaimed himself an evolutionist, though he 
points out (what Roux seems to us to forget) that in 
dealing with the facts of biology we must proceed 
inductively, and not set out with preconceived ideas as to 
the constitution of living matter. E. W. M. 
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THE INDIAN CALENDAR. 

The Indian Calendar, with Tables for the conversion of 
Hindu and Muhammadan hito A.D. dates , and vice 
versa. By Robert Sewell, late of her Majesty’s Indian 
Civil Service, and Saukara Balkrishna Dikshit, Train¬ 
ing College, Poona. With Tables of Eclipses visible 
in India, by Dr. Robert Schram, of Vienna. Pp. (in¬ 
cluding index) 169 ; tables, &c., cxxxvi. (London : 
Swan Sonnenschein and Co., Ltd, 1896.) 

LTHOUGH to many persons the chief interest of 
this publication (which must have cost the authors 
an amount of labour simply enormous) will be in an 
antiquarian and historical point of view, it has another 
aspect, judicial and practical, which was the immediate 
cause for its appearance. Documents bearing dates prior 
to those given in any existing almanac are often pro 
duced before Courts of Justice in India as evidence of 
title ; and as forgeries, many of which are of great 
antiquity, exist in abundance, it is necessary to have at 
hand means for testing and verifying the authenticity of 
such documents when brought forward. Prof. Jacobi, 
Dr. Schram, and others, have within the last ten years 
thrown much light on the subject of the Indian methods 
of time-reckoning ; but as their labours are only to be 
found scattered in scientific periodicals, the results are 
not readily accessible to officials and others to whom they 
are of importance in enabling them to determine ques¬ 
tions in which the calendar, or rather calendars, observed 
in different parts and amongst the different peoples of 
that vast territory known as India, play an important 
part. Hence the Government of Madras requested Mr. 
Sewell to undertake the formation of a summary of the 
subject, accompanied by tables for ready reference. That 
gentleman not only accepted the task, but enlarged the 
scheme (which rendered it of a kind only to be called 
herculean) so as to make it include in its scope the whole 
of British India ; and it has received the recognition of 
the Secretary of State for India. But besides containing 
a full explanation of the Indian chronological systems 
with the necessary tables for the conversion of their dates 
into ours, and vice versa , the volume is enriched by a set 
of tables of eclipses, most kindly furnished by that great 
j authority on the subject, Dr. Robert Schram of Vienna. 
In the earlier stages of his undertaking, Mr. Sewell had 
the assistance of Dr. J. Burgess, late Director-General of 
the Archaeological Survey of India. Afterwards he 
entered into correspondence with Mr. Saukara Balkrishna 
Dikshit, of the Training College at Poona, and it was 
agreed that the work should be completed under their 
joint authorship. The elaborate introductory treatise is 
mainly by Mr. Dikshit; several explanatory paragraphs, 
however, particularly those relating to astronomical 
phenomena, having been added by Mr. Sewell, who 
acknowledges the assistance received from Prof. Turner 
of Oxford, Prof. Kielhorn of Gottingen, and Prof. J acobi. 
The tables of the latter were published in numbers of the 
Indian Antiquary , and Mr. Dikshit states that his cal¬ 
culations were, to a large extent, based upon these, 
though the original scheme had been propounded by M. 
Largeteau. We do not propose to enter into details here, 
which cannot be made interesting to the ordinary reader. 
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A great French astronomer once remarked that the only 
thing which made his head ache was the lunar theory ; 
and scarcely less tiresome are calendar investigations. 
All honour, then, to those who do not shrink from these 
calculations. The last part of the work before us con¬ 
tains Dr. Schram’s tables (formed by his own “Tafeln 
zur Berechnung der naheren Umstande der Sonnen- 
finsternisse ” from the late Prof. Oppolzer’s well-known 
“ Canon”) of the circumstances of all the eclipses visible in 
India and its immediate neighbourhood from A.D. 300 to 
1900. It had been intended that these should be accom¬ 
panied by maps, showing the centre-lines, across the con¬ 
tinent of India, of the phenomena in question ; but it w'as 
not found possible to complete these in time, owing to the 
numerous calculations that had to be made in order that 
the path of the shadow might be exactly marked in each 
case. Dr. Schram hopes, however, to be able soon to 
publish the maps separately, as they will form a very 
useful guide to the tables. 

The different eras adopted in Hindu chronology form a 
somewhat troublesome subject. Those ofVicramadityaand 
Salivahana are largely used in the northern and southern 
provinces of India respectively, the former commencing in 
B.C. 57, the latter in A.D. 78 of our reckoning. But in Bengal, 
and some other parts, eras are used, the epochs of which 
seem to have been derived from that of the Hegira, or, 
as our authors prefer to spell it, Hijra ; but by preserving 
solar time and the sidereal year preferred by the Hindus, 
the dates of these differ from those actually employed in 
the Muhammadan calendar. This is, however, of course 
itself now one of those used in many parts of India since 
the Muhammadan conquest, and is therefore included in 
the work before us. It is, as is universally known, 
reckoned from the flight of Muhammad from Mecca to 
Medina, which took place, by our chronology, on July 
15, A.D. 622. In principle it is essentially lunar, the year 
being made to consist of twelve lunar months, or about 
354 days ; by the use of common and intercalary years 
(nineteen of the former and eleven of the latter in a cycle 
of thirty years), the length of a year is, in fact, main¬ 
tained at 354*367 days. As this is io - 875 days short of 
a true tropical year, the Muhammadan year retrogrades 
through all the seasons in about thirty-three years. Had 
its length been the same as that of ours, the year of the 
Hegira would now be 1274, whereas their year 1314 com¬ 
menced on June 12 in the present year (1896). We must 
demur to one statement (p. 40, note) of our authors : that in 
Christian chronology it is somewhat uncertain whether the 
years are current or expired. No doubt those who have not 
studied the matter are sometimes confused in the back¬ 
ward and forward reckoning by there being no year o, 
which is neither B.C. nor A.D. But there is no uncertainty 
as to what is really meant. The years are reckoned from 
Christ’s birth, supposed originally (but erroneously) to 
have taken place at or near the end of B.C. x. At the 
end of A.D. 1, therefore, one year had expired, and at the 
end of 1895 that number of years. Ordinary people are 
sometimes puzzled by the simple question when a given 
century ends, but there is no real doubt or uncertainty in 
the matter ; the present century will end at the end of 
December 31, 1900, and the twentieth will commence on 
January 1, 1901. W. T. Lynn. 
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DOMESTICATED ANIMALS. 

Domesticated Animals: their Relation to Man and to 
his Advancement in Civilisation. By Nathaniel South- 
gate Shaler, Dean of the Lawrence Scientific School 
of Harvard University. Pp. 264. Illustrated. (London: 
Smith, Elder, and Co., 1896.) 

HOUGH the literature upon domesticated animals 
is of immense extent, we are unable to call to mind 
any work in which the subject is approached from quite 
the same general standpoint as in this suggestive book 
of Prof. Shaler’s. The greater part of the volume con¬ 
sists of a series of essays on the dog, horse, poultry, See., 
and even insects, so far as any insects can be said to 
be domesticated, reprinted with some amplifications from 
Scribner’s Magazine, and written in a far more philo¬ 
sophical manner than is customary on such a subject. 
The leading idea, the connection between the practice 
of domesticating animals and social evolution, has of 
course not been neglected by sociologists ; but it is dis¬ 
cussed, together with the causes which have led to the 
selection of forms for domestication, and their consequent 
mental and physical modifications, in a manner well 
suited to attract the general reader who is a lover of 
animals, and to give an idea of the important part which 
their domestication has played in human progress. It 
is for him, rather than the man of science, that the work 
is intended ; it is not detailed in treatment, and is in 
part covered by the writings of Darwin and Romanes. 
A good example of Prof. Shaler’s method is afforded by 
the line of argument in which he points out that the 
invention of the horse-shoe made possible the disciplined 
use of the horse in Western Europe, and its differentia¬ 
tion into breeds. This led to the development of the 
war-horse, which played an important part in the war¬ 
fare between Christian and Mohammedan States, as at 
the Battle of Tours, and promoted the institution of 
organised armies, and consequently)of centralised States. 
Referring to the necessity of horses in military operations, 
he makes the curious deduction that China is unlikely 
ever to become a menace to outlying countries, because 
she cannot, and may never be able to, provide the 
horses necessary for the use of invading armies. 

There is no mention in the book of the reindeer, surely 
a very important factor in the economy of the races 
which use it. On the vexed question of the origin of the 
dog, it is noteworthy that the author does not recognise 
it as the descendant of any surviving wild form. 

The closing chapters on “The Rights of Animals” 
and “The Problem of Domestication” are published for 
the first time. In the former, the author, a strong and 
genuine sympathiser with animals, defends the practice 
of vivisection within proper limits. “ So far from natural 
science tending in any way towards cruelty, it has been 
the very guide in the development of the modern affec¬ 
tion for living beings. By showing something of the 
marvels of their structure and history, it has increased 
in a way no other influence has ever done the conception 
which we form as to their dignity and the w’onderful 
nature of their history”; a point both true, and usually 
disregarded. Like every naturalist, Prof. Shaler deplores 
the rapidly advancing extermination of animal types. 
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